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PREFACE

Although the battles discussed here happened almost

130 years ago, the frustration of integrating new technology

into a force of citizen soldiers and changing doctrine faces

us today. My topic is primarily a look at the technology

and tactics of the day, and an analysis of how tactics may

have been used to overcome the effects of potential new

capabilities found in the rifle.

The Civil War took place over one and a quarter

centuries ago. Primary sources are limited to operational

records and personal correspondence, which often reflect the

author's purpose or bias. No newsreels or long recordings

exist to piece together the war in a nice, clean, continuous

flow of events reflecting tactical deliberations. Because

of this, it is difficult to verify that changes in tactical

maneuver were caused by leaders recognizing the rifle's new

lethality.

A universally accepted resolution of this rifle

versus tactics question avoids us today. The widely held

position, that the rifle caused the high casualties and thus

a change in tactics, is confronted by McWhiney and Jamieson

in their book Attack and Die and Paddy Griffith's Battle

Tactics of the Civil War. McWhiney and Jamieson argue that

iv



the high casualties on the southern side were a result of

Celtic heritage and Griffith believes that many factors

prevented the full application of the rifle's capabilities

in the last "Napoleonic" war.

My interest in this subject comes from two staff

rides I participated in with Colonel Harold Nelson from the

Center of Military History, the Army War College. In April

1987 we walked the Gettysburg battlefield and in May 1988 we

did Antietam. At Gettysburg he spent some time discussing

linear tactics and the changes brought about by the rifle.

I am indebted to him not only for his historical insight,

but also his exampl of a professional soldier.

I am not a historian and lack many of the required

scholarly skills that come with the practice of history and

the familiarity of one's subject. Armed only with

curiosity, my efforts were aided by many people. Dr. Jerry

Cooper served as my mentor, director and teacher in the

writing of this thesis. He provided guidance, criticism and

encouragement in the right amounts at the right time. Faced

with a limited amount of time to accomplish this task, I

found the entire staff of the CGSC Library of immeasurable

help. As I fumbled through, each member of the staff, at

some point in the ordeal, provided that missing piece of

information or source that I needed to complete this paper.
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CHAPTER 1

INTRODUCTION

The story of battle has been a continuing struggle

between technology and tactics. The march of technology

has been continuous since the eighteenth century, with

periods of rapid advances in weapons of war. This is of

course tied closely to the world-wide industrial

revolution. As weapons changed from hand weapons and pikes

to bows and arrows, muskets, cannons and finally rifled

firearms and cannon, there were corresponding improvements

in powder and metallurgical processes. These increased the

rate of fire, range, accuracy, dependability and

maintainability of all weapons.

Weapon technology and tactical application remained

relatively stable from the late seventeenth century until

the middle of the nineteenth century. By the end of the

Napoleonic wars, the rifle was a weapon, "whose time had



come." When put together with better bullets and ignition

systems, it became the dominant force on the battlefield.'

The permanent and ever present curse of the soldier

is the reaction to and application of this constant

evolution of technology. He faces changes from war to war

and even battle to battle. What remains steady through all

of this is the soldier. New weapons and technologies are

still employed by men, who have a natural resistance to

change. With only limited options in tactical formations,

the soldier must find clever and unique ways (changes,

which are hard to implement) to use the new weapons. As

weapons increase in firepower, range and accuracy they seem

to increase the attacking soldier's vulnerability and make

defense the preferable form of war.

These increased capabilities are available to the

offense but require some form of protected maneuver that

permits the soldier to survive the increased range of the

defender's weapons. This newfound capability changes the

face of battle on both sides of the line of contact. All

other battle and support systems must then be coordinated

with this increased capability. Even the defender must

'John Keegan, The Mask of Command (London: Penguin
Books, 1976) p. 171-172.
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adapt his use to the new capability, or risk losing the

advantage.

It is often written that defending is the strongest

form of war. The increased firepower of the defender is

caused by the defender's ability to fire accurately at

longer ranges with increased volume. The rifle, coupled

with the expanding base conoidal bullet, brought these

changes and permitted each rifleman to hold and defend more

territory. During the American Civil War it became

necessary to have a three to one superiority to triumph

over the defense.
2

If this is true then offensive action becomes more

difficult. However, it is only through offensive action

that one side seizes the initiative and imposes its will on

the enemy. If we assume initial favor to the defender,

then it is the soldier's job to negate that superiority and

defeat it in some form of offensive action that wins the

battle, campaign and the war. As weapons change the face

of battle, how does the soldier change the form of battle

to maintain parity - and survive?

My research will focus on this struggle in the

Civil War. The key question of my research is, "Did rifled

2Theodore Ropp, War in the Modern World (New York,
Collier Books, 1962), p. 162.
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firearms cause significant changes in tactics during the

Civil War?" This answer requires research into several

supporting questions.

Naturally, there are different opinions on whether

tactics changed in the war. It is often seen as a

precursor to the trench warfare of World War I, yet others

see it as the last Napoleonic war. The first question is

then: "Was there a change in tactics?" Perhaps the

changes were slow and insignificant, a slow evolution. If

so, then the increased capabilities of the rifle were

probably not significant or could not be fully utilized.

If the increased capabilities of the rifle can be shown as

significant, did the soldiers and leaders adjust how they

fought? Was there a correlation between that change and

the rifle's capabilities?

Looking at these questions, I chose the Civil War

for many reasons. It is the first war with significant

duration that involved rifled firearms on both sides. A

war that involved only the United States, it ocurred

between the formation maneuver of the Napoleonic wars and

the static trench war of World War I. Casualties were

heavy during the war and it eventually involved the entire

population in some form. As an in-between war that became

4



the first really "total war", it is an ideal place to look

for change.

Definitions

There are several terms that require a definition

congruent with the usage in this thesis, but routinely used

incorrectly. When I use them I will be referring to the

meanings listed below:

Rifle. During the war there were several types of

firearms used. Multi-shot breech loading technology

existed, but smoothbore muskets were in the supply

system. The U.S. Army made the transition to rifle

with the 1855 model, which was not readily available

at the start of the war. Eventually the Union adopted

the 1861 Model Springfield as the standard issue, but

was forced to modify old 1842 Model smoothbore

flintlock muskets to meet demand. Both sides used

combinations of weapons, with the majority being

rifles or rifle muskets of about equal capability.

Rifle Musket - The U.S. Model 1855 Rifle Musket

combined the accuracy of the rifle with the advantages

of a smoothbore musket. Those advantages were

lightness, quickness of loading and facility of

handling as a pike. Due to a shortage of rifles at

the beginning of the war, the Ordnance Department

converted 1842 smoothbore flintlock muskets to rifle

muskets. It retained a longer, lighter barrel.

Rifle - The U.S. Model 1855 and 1861 Rifles were

more sturdy weapons. Manufactured as rifles, they had

5



a shorter barrel of increased thickness and a sword

bayonet with brass mountings.

Enfield - rifles that were purchased from, or

made from a pattern based on, the English government

rifle.

Musketry. It was the contemporary application of the

firearm to battle. The Civil War soldier used volley

firing against area targets. By firing as a unit at a

specified target, units could increase their target

effect. Since smoothbores were not very accurate,

everyone fired into the same area (formation) target.

If you did not hit what you aimed at, you probably hit
something else, or another stray shot hit your target

for you. This form of engagement required fire

commands to unify the target and firing sequence. It

was used to overcome the low probability of hit when

firing at individual targets across the front. This

term is important because tactics of the period were

made to maximize the concepts of musketry -- getting

all unit soldiers to engage the same target

simultaneously.

Tactics. Although broadly used in the literature, I

will use the term to refer to maneuver of small units

(regiment/ brigade/ division) on the battlefield to

bring their firepower to bear on the enemy. Use of

maneuver, and thus tactics, implies moving to put the

enemy at a disadvantage relative to your location.

Some effects of the rifle are evident at higher

echelons of war (operational), but it is the

adjustments on the line that had to be made that

demonstrate the immediate effects of the rifle.
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My intent is to look at the question from different

sources and attempt to decide what I think is correct.

Searching through firsthand accounts, mostly from the

Operational Record and correspondence, I will attempt to

quantify the rifle's contribution. Because of the sources

available, and lack of time, I will necessarily limit this

verification process. That process will be an analysis of

the fighting at South Mountain/Antietam and

Wilderness/Spotsylvania.

My search will begin with a look at the technology

of the rifle, its physical characteristics and capabilities

on the field of battle, and then a look at its application

-- tactics. After establishing "standard" tactical

operations from period doctrinal publication, I will then

survey any changes that happened during two short battle

analyses. But first, we should examine the rifle's

contribution to battle.

From Hand Cannon to Rifle

The rifle was a product of technical evolution that

began with gunpowder. The use of gunpowder in Europe was

recorded about 1267 and the first use of firearms goes back

to 1324 at the battle of Metz. In the mid-fourteenth

century cannons were reduced in size to hand arms. They

7



consisted of a barrel attached to a straight wood shaft.

The barrel had a touch hole and a small priming depression

in the top surface. These devices were relatively small

(less than 22 inches) because one hand held the weapon

while the other put the match to the touch hole.
3

In the fifteenth century the Spanish invented the

matjhlock, which mechanically applied the burning match (or

rope) to ignite the gunpowder. The matchlock held a piece

of burning rope back away from the touch hole. When

released by a trigger pull, the lighted rope rotated

forward into a small exposed pan of priming powder at the

touch hole. This relatively simple finger-operated device

permitted both hands to be used in aiming the weapon. The

name musket was applied to this improved hand cannon.
4

At the end of the fifteenth century a pure

mechanical substitute, a wheel lock, was invented. This

system had a hammer, or lock, that held pyrite against a

grooved wheel. The wheel had a spring that allowed it to

be "wound up" and when the trigger was pulled the wheel

unwound. The friction between the pyrite and the wheel

produced a stream of sparks into the priming pan. This

3Hugh B.C. Pollard, A History of Firearms (New York,
B. Franklin, 1973), p. 2-6.

41bid., p. 6-9.
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evolved into the flintlock, which simplified the wheel lock

procedure and increased reliability. A piece of flint was

mounted to the hammer, which was "cocked" back. When the

trigger was pulled, the hammer rotated forward, striking a

piece of iron, which served as cover to the priming powder.

As the hammer struck this curved piece of iron, forcing it

up, it exposed the powder and created sparks from the

friction of the strike.
5

After centuries of the flintlock, the percussion

cap was invented. This enclosed system greatly increased

reliability of ignition, especially in wet weather. In

1807 the Reverend Alexander Forsyth patented the percussion

principle. It was a chemical compound that detonated as a

result of a sharp blow. Around 1823 the compound was put

into sealed copper caps. These caps were designed to fit

over a nipple that led to the priming hole. The falling

hammer provided the sharp blow to detonate the compound and

sent fire into the powder chamber. This sealed ignition

system provided a fairly reliable start and eliminated the

need for priming powder.6

Technology did not immediately find its way into

military application; the turn-of-the century, and

5Ibid., p. 33-35.
61bid., p. 110-114.
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Napoleonic Wars, military firearm was based on the standard

"Brown Bess" flintlock smoothbore musket. It had a 39 inch

barrel of .753 diameter and weighed about eleven pounds two

ounces. Although the percussion cap ignition system was in

common use, it was not until 1842 that Britain adopted a

percussion musket smooth bore based on Brown Bess. About

1840 the French also adopted a percussion system, initially

converting flintlocks.7

Th, Rifle
The development of the rifle dated back almost two

hundred years before the Civil War. The oldest rifles

probably came from Germany, as did the flintlock. The

first grooved (rifled) barrels were made in Leipzig about

1498. By 1520 Augustin Kutter (or Koster) of Nuremberg had

become celebrated for his so-called "rose or star-grooved

barrels having spiral form." 8

Rifles were originally used as sporting weapons,

but naturally were tried in limited military formations.

Several technological problems, a proper bullet and

reliable ignition system, slowed its military acceptance.

71bid., p. 119.
8Berkely R. Lewis, Small Arms and Ammunition in the

U.S. Service 1776-1865 (Urbana, Univ. of Illinois Press,
1983), p. 2-7.
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Frederick the Great had one rifle company with each

infantry battalion. About 1650-1700 these rifles found

their way to America as sporting weapons. After

modifications for better performance, they were

manufactured in Pennsylvania and known as "Kentucky"

rifles. In 1804 the Army adopted its first rifle.

Manufactured at Harper's Ferry, it was more a copy of the

German rifles than the Kentucky rifle. It had a short

barrel with a large bore and poorly made deep grooves.

Using a large 100 iii powder charge, it produced terrible

recoil and bad accuracy compared to the Kentucky, yet

easily beat the smoothbore musket in range and accuracy.

The first significant exploitation of the rifle was

as a result of the cylindro-conoidal bullet invented by

Captain Norton of the British 34th regiment in 1823. The

invention was seized enthusiastically by Captain C.E. Minie

of the French army. This new design permitted the rifle to

be loaded as fast as a smoothbore and signalled the end of

the smoothbore. The Minie rifle was used in the Kaffir War

of 1851 and the Crimean War of 1854-1856.9

While the British and French worked the Minie

rifle, in 1841 the Prussians invented the Dreyse needle

9Bernard and Fawn Brodie, From Crossbow to H-Bomb
(Bloomington: Indiana University Press, 1973), p. 132.
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gun, the first practical European breechloader. The breech

loading and ignition system was similar to a bolt action.

It had an enclosed needle that struck a disk made of

detonating material when the trigger was pulled. Somewhat

unreliable because the needle was prone to breakage, it was

much more reliable than the matchlock or flintlock. It saw

limited action in the Crimean War and wasn't peifected

until 1866.10

The Crimean War, 1854-1856, marked an epoch in

muskets. It was the last war that was conducted with

muzzleloaders and saw the beginning of the transition from

smooth bore to rifle. The British, caught short at the

beginning of the war, had to have 25,000 Enfield rifles

manufactured in America. The American Civil War began the

transition from muzzle loaders to breech loaders. With

both the Union and Confederacy short of rifles in 1861,

they both looked abroad. If the Confederacy had a standard

rifle, it was probably the Enfield. The Franco-German War

of 1.870-1871 was fought entirely with breechloaders."

The first U.S. breech-loading weapon was invented

by Captain John Hall of Maine in 1811. The Hall carbine

was a .52 caliber flintlock with a 33-inch barrel. The

'I0 bid., p. 137.

"Pollard, Histg, p. 127.
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hinged breechblock was inclined to spit flame through its

loose points and was never popular. After extensive tests

it was adopted and mass-produced, in limited numbers, at

Harper's Ferry. The first acceptable breech loader was

developed at Harper's Ferry by Christian Sharp. The most

popular breechloader in the Civil War was the perfected

1859 model.
12

Unfortunately for the Union, President Lincoln

had a Chief of Ordnance who was stubborn, unimaginative and

opposed to breechloaders for the average infantryman.

Thinking them unable to load or maintain the

technologically advanced breechloader, he repeatedly

stopped their production until President Lincoln fired him

in 1863.13

2Brodie, C, p. 133.
13 Ibid., p. 134-135.
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CHAPTER 2

1860 RIFLES

& TACTICS

At the conclusion of the Civil War many units,

mostly cavalry, would be equipped with Spencer or Henry

repeating rifles. The one piece cartridge, mechanical

reload and reliable firing mechanism made these a

tremendous jump in firepower. However, most of the war

would be fought primarily with rifled muskets (British

Enfields and U.S. Springfields). Both sides would start

the war with smoothbore muskets.

At the start of the war, the drafting of armies

forced both sides to look overseas for firearms. In a

letter to Secretary of War James Holt on 21 January 1861,

Colonel H. K. Craig, Colonel of Ordnance, stated that the

Union had approximately 480,687 weapons. Unfortunately

over 58,000 of those were in armories in Augusta, Georgia

and Fayetteville, North Carolina. Union agents were sent

abroad to purchase more rifles, only to find them in short

14



supply. Immediate delivery meant obsolete arms

(smoothbores), but they were forced to buy them before the

Confederacy did.I The foreign smoothbores were exchanged

as soon as possible, but the shortage of all arms would see

the use of the 1842 percussion musket and altered

flintlocks throughout the war.

As late as 1863, at Vicksburg, Union soldiers

traded their flintlocks for captured Confederate Enfields.

The expanding armies on both sides faced similar situations

and scavenging rifles on the field of battle was an

advantage of the victor. By the fall of 1862 though, most

Union regiments were issued rifles or rifle muskets. The

Confederates equipped their soldiers almost as quickly by

capturing or importing them and by manufacturing them with

the equipment captured at Harper's Ferry.2

Smoothbore vs. Rifle

The smoothbore musket of the day was large,

cumbersome and difficult to load. The bullet was a sphere,

the ideal shape for reloading. Using much force, the firer

had to jam the bullet down the barrel from the muzzle using

'Claud E. Fuller, The Rifled Musket (Harrisburg, PA,
Stackpole Books, 1958), p. 2.

2Russel F. Weigley, History of the United States Army
(Bloomington: Indiana University Press, 1967,1984), p. 235.
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a ramrod. The bullet was surrounded by a patch to seal it

against the bore. Both accuracy and range depended on this

seal to prevent the expanding gases from by-passing the

bullet. The loss of this patch, through incorrect loading

or consumption during the explosion, made the bullet

something like a marble in a tin can. Not as severe

perhaps, but there was a great loss of pressure, which

decreased range. Without uniform contact with the barrel,

the bullet also "bounced" inside the barrel, resulting in

deviation from barrel's centerline flight path. This

produced an inherent dispersion that increased with

distance and was independent of aim.

The French were the first to conduct a consistent

program of research and development of small arms. They

recorded the following results with their smoothbore musket

of 1800. This test consisted of firing at a target 1.9m

high by 32m wide, with one hundred rounds.3

Range-> 78.5 m 157 m 235.5 m 314 m 392 m 471

Hits 67 38 16 6 3 5
Hits +Hicscet 75 50 27 20 14 7ricochetsIII

Passthru 75 50 25 11 5 1
1" pine

Table 1. Smoothbore Musket Performance

3Lewis, SmallArms, p. 91.

16



Table 1 clearly shows that the smoothbore could be

effective at seventy eight meters, but at one hundred and

fifty seven the probability of hitting the target drops to

somewhere between thirty eight and fifty percent. This is

not a figure to inspire confidence, remembering that the

target is almost six feet high by one hundred feet wide.

Fortunately, technology had an answer.

The rifled barrel greatly
grooves

reduced the dispersion inherent

in smoothbore muskets. A series

cross-section of lands and grooves, with a

Figure 1. Rifle Bore uniform twist the length of the

barrel, was used to contact the bullet and impart a spin.

This spin stabilized the bullet in flight. It was

necessary for the bullet to press against the lands with

sufficient force to maintain contact and absorb the spiral

twist as it moved down the barrel. This tight fit of

bullet to lands made reloading very hard and the grooves

provided a convenient escape route for the gases. Getting

a bullet to seal in the grooves, yet be easy to reload,

seemed a true design conflict. The Minie ball provided a

solution. It made the smoothbore musket obsolete and, in
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fact, the U.S. Model 1855 marked the end of U.S.

manufactured smoothbores.
4

The Minie ball was

actually more oblong like

today's bullets. Its

technological breakthrough
Figure 2. Minie Ball

was a hollow base with an

iron cup inside. The bullet diameter was made to fit

easily down the lands and grooves when loading. On firing

the iron cup was driven into the hollow of the base,

pushing the sides out against the lands and into the

grooves. With contact on the lands and a seal in the

grooves the bullet received the full charge of the

explosion and spin of the barrel. The result was extended

range and greater accuracy, in theory. One drawback was

that the cup had a tendency to drive through the bullet.

Harper's Ferry found that the cup wasn't necessary; the

gases alone accomplished the same thing. This simplified

manufacture and increased reliability.5

The British conducted a comparative test of the

(round) ball versus the Minie ball using the 1842 rifled

4Jack Coggins, Arms and Eauipment of the Civil War
(New York, Doubleday & Co., Inc., 1962), p. 31.

5Ibid., p. 26-27.
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musket and the 1851 Enfield rifle. Twenty men fired five

rounds in volley and five in file at a target 6 feet high

by 20 feet wide. Using rifles as the standard weapon, this

test proved the superior ballistics of the Minie ball.

Both had similar effectiveness to 200 yards, but the added

velocity and stabilization make the Minie ball results much

better at four hundred yards (4.5% vs. 52.5%). The test

results were:
6

1842 Rifle Musket 1851 Rifle + Minie Ball

No. of Hits % No. of Hits %

100 yards 149 74.5 189 94.5

200 yards 85 42.5 160 50

300 yards 32 16 110 55

400 yards 9 4.5 105 52.5

Table 2. Round Ball vs. Minie Ball

These two concepts, rifled barrel and Minie bullet,

were brought together in the rifle/rifle musket common in

the Civil War. It had much greater range; the effective

range of a smoothbore musket was perhaps 100 yards and the

rifled musket was effective beyond 400 yards. Perhaps the

biggest benefit was the accuracy from a spin-stabilized

bullet. An analogy between a rifled musket and a

smoothbore would be that of throwing a touchdown pass with

a football versus a basketball.

6Lewis, Smal Arms, p. 103.
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Range and accuracy increased the effectiveness of a

rifle on a target, but reloading was the key to rate of

fire. The loading process was complicated, requiring ten

commands and seventeen motions. This was reduced from

eighteen motions with a smoothbore musket, with approximate

time remaining equal. Ammunition was carried in a standard

issue cartridge box of forty rounds, weighing about three

and a half pounds. The box was suspended from the shoulder

belt, but could be attached to the belt. Percussion caps

were carried in a separate shoulder pouch, lined with sheep

skin to keep the caps in during action.
7

COMMANDS: MOTIONS:
LOAD 1. Drop piece to lay on left thigh

2. Right hand to open cartridge box
HANDLE CARTRIDGE 1. Seize cartridge and place between teeth
TEAR CARTRIDGE 1. Tear paper down to cartridge
CHARGE CARTRIDGE 1. Discharge powder, then cartridge into

barrel
DRAW RAMMER 1. Seize rammer

2. Turn rammer
3. Insert rammer

RAM CARTRIDGE 1. Extend arm, with force ram home twice
RETURN RAMMER 1. Withdraw rammer

2. Turn rammer
3. Insert small end first

CAST ABOUT 1. Raise the piece
2. Half-left turn

PRIME 1. Hold w/ left hand, half cock, brush off
old primer, get new primer from box, place
.on cone

SHOULDER ARMS 1. Raise weapon
12. Lower muzzle

Table 3. Commands and Motions to Reload

7Coggins, Arms and Eauipment, p. 24.
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